Effects of acute intermittent exposure to cigarette smoke on hypothalamic and preoptic catecholamine nerve terminal systems and on neuroendocrine function in the diestrous rat.
Diestrous female rats were exposed to the smoke from one to four cigarettes. Exposure to unfiltered cigarette smoke produced dose- and time-dependent reductions of catecholamine levels and dose- and time-dependent increase in catecholamine utilization in the various hypothalamic and preoptic dopamine and noradrenaline nerve terminal systems. These effects were counteracted by pretreatment with the ganglion blocking agent mecamylamine (1 mg/kg). Exposure to cigarette smoke was also found to produce a dose- and time-dependent inhibition of serum prolactin, LH and FSH levels which was counteracted by pretreatment with mecamylamine. Exposure to the smoke from one cigarette (but not from four cigarettes) increased serum TSH levels. In combination with tyrosine hydroxylase inhibition the exposure to cigarette smoke produced a dose- and time-dependent inhibition of plasma ACTH levels, an action which was counteracted by pretreatment with mecamylamine. The results demonstrated a sex difference (cf. Anderson et al. 1985c), in the nicotine-induced changes of TSH and ACTH secretion despite a general increase in hypothalamic and preoptic dopamine and noradrenaline utilization in both the male and the diestrous female rat. The differences in the neuroendocrine actions of acute intermittent exposure to cigarette smoke in the diestrous rat and the normal male rat are discussed.